The main aim of this research work is to be aware of the road traffic accident scenario, injurious effects and pattern in Bangladesh. Moreover we are interested to forecast the magnitude of road traffic accidents for the future so that decision makers can make appropriate decision for precaution. This study also provides an assessment of road traffic accidents in Bangladesh and its impact based on data collected for the period of 1971 to 2017. In this study we have tried to pick up the main reasons of road accidents and to observe the tremendous situation. The study observed that the general trends of road traffic accident (RTA), deaths and injuries reveal that the number of RTA, deaths and injuries increased gradually with little fluctuations form 1971 to 2007 and after 2007 there is a slow decreasing trend. Although the number of RTA and deaths observed decreasing trend in recent years, the ratio of number of deaths to number of accident increased significantly. The rate of register vehicles per 10,000 people increased moderately throughout the period but a sharp increment is exhibited from 2009. Highest percentage of RTA (34%) and deaths is due to RTA (32%) in Dhaka division while the lowest percentage of RTA (4%) in Barisal and Sylhet divisions and deaths is due to RTA (3%) in Barisal division. It is noticed that the maximum number of injuries occurred between ages 21 and 30 while the maximum number of deaths occurred between ages 11 and 30. Most of the RTA and deaths due to RTA are caused by run over by vehicles and head to head collision. The severity of occurring road accident and number of deaths are higher during the festive periods because of involving higher frequency of traveling than usual. The time plot shows that the graph maintains a decreasing movement from 2012 to 2015 but increases from 2015 to 2017. In the research an additive time series model approach is applied. It included the estimation of trend, seasonal variation and random variation using triple exponential smoothing method. We performed forecasting of RTA eliminating seasonal impact for the next three consecutive years (2018-2020) with 95% confidence interval using
Introduction
Road traffic accident (RTA) has become one of the major concerns for the development of a country. A developing country like Bangladesh is not apart from its effects. In spite of great progress in international traffic safety works, traffic accidents are still the cause of large and increasing number of fatalities and severe injuries particularly in developing countries like Bangladesh. Road traffic accident occurs when a vehicle is moving along a roadway collides with another vehicle or object. Traffic collisions often result in injury, property damage and even death. Road traffic accident in Bangladesh has been identified as one of the major causes of deaths in the country. In recent year road traffic accident was classified as the eight major cause of death or disability out of a total of over 50 separately identified causes. However, by the year 2030 forecasts suggest that as a cause of death, road traffic accidents will move up to fifth place [1] . In case of Bangladesh, the number of accidents and fatalities on the road is also stepping up with the passage of time.
According to the record of police (2015), in last 21 years 84,000 road accidents occurred, 56,000 died and 63,000 injured [2] . But the actual number is higher than the aforementioned figure because all the people who suffer injury don't make a general diary at the police station. Similarly it is not possible for the police to keep records of all road accidents. Thus different government or non-government organizations are trying to find an actual number of road accidents with its causalities. A report published in Prothom Alo sources from BRTA [3] , reported that there were an accident statistics which suggested that the damages due to RTA were worth 40 thousands crore taka in the last 3 years [4] . It also showed that Bangladesh is losing 2% -3% gross domestic product (GDP) in each year for the causal impact of road accidents.
Official results and information from other sources may not match with the police record databases. For example, in the Philippines, only one out of five medically reported road deaths are included in police statistics. In Indonesia, insurance companies report almost 40 percent more deaths than the police [5] .
With the increase in population, the rate of road accidents is increasing day by day. In 2017 there were 3349 road accidents with 5645 fatalities and 7908 injuries in Bangladesh [6] . This reveals that there was an average of 9 deaths every day in Bangladesh in the past year which was caused by road accidents. The most dangerous part of it all is that most of the people who are died by road accidents are those in the age group that constitute the work force of this nation. In this re-Journal of Data Analysis and Information Processing gard, more attention needs to be placed on the research into road accident and its impact on human lives and properties in Bangladesh.
Transport is an essential part of any economy and Bangladesh is not beyond it. But unfortunately, the authority can't pay proper attention to traffic and transportation due to the higher growth rate of the population as well as increasing transport problems. Traffic roads are expanded dynamically without any planning and control due to the rapid socioeconomic changes and to fulfill the demand of growing population.
Vehicular accident in this country has become one of the growing concerns to most Bangladeshis in recent times. As a result of the tremendous effect of accidents on human lives, properties and the environment are vulnerable. Many researchers have come out with the causes, effects and recommendations to vehicular accidents. In Bangladesh, most of the relevant studies focused on aggregate accident information and thereby assist in assessing the extent and nature of road accidents. Only few studies have been done considering detail spectrum of factors of road accidents for a comprehensive understanding of the characteristics of accident problems.
This research seeks to achieve the following objectives:
1) To see the RTA scenario, patterns and its frequency.
2) To locate most accident porn locations.
3) To examine the seasonal variation of RTA.
4)
To forecast the number of RTA for the future.
Followed by the introduction the article is organized as literature review, data and methodology, results and discussion. Finally conclusion and recommendations is presented.
Literature Review
Ahsan et al. [7] showed the car accident scenario in Bangladesh during the pe- Baset et al. [11] conducted a study which was described the current magnitude and risk factors of road traffic injury (RTI) for different age groups in rural Bangladesh. They found that the RTI mortality and morbidity rates were significantly higher among males compared to females. Deaths and morbidities due to RTI were highest among those in the 25 -64 years age group. A higher proportion of morbidity occurred among vehicle passengers (34%) and pedestrians (18%), and more than one-third of the RTI mortality occurred among pedestrians. Ferdus et al. [12] showed that Natore-Rajshahi-Nawabganj highway (N6)
is the most hazardous road in Rajshahi city and head on collision is the leading reason for accident in this road. The rate of death is also very high on city roads.
About 46% of the total victims were between ages 21 to 30 years old. In more than one third of the total analyzed accidents pedestrians are the victims including deaths and fatalities. About 50% of the total casualties occurred, either motorcycle or truck are involved.
Nofel and Sayeed [13] carried out a study to make a decision about the Seasonal variation and weather effects on road traffic accidents in Riyadh City. In their study they showed that total RTA accidents were significantly more common, being directly correlated with increased dry and wet conditions and significantly less common, being inversely correlated with increased relative humidity and amount of precipitation of rain, snow, hail etc. However, seasonal variation in RTAs was evident being maximal during the summer season particularly between 12 noon and 3 pm. This period is characterized by heavy traffic and intense sunlight. Favour et al. [14] aimed to find a suitable time series model to forecast the future characteristics of the road accident data on Oyo-Ibadan express road in Nigeria. The data used for the study was monthly data collected for a period of eleven years between 2004 and 2014. In achieving this, the additive model approach was adopted in the analysis. It included the estimation of trend, seasonal variation and random variation using moving average method. Autoregressive Moving average model were also fitted to the data.
So far our knowledge the extensive research works about road traffic accident in Bangladesh has not been carried out.
Data and Methodology
This study deals with a detailed description of the methods used for this research 
Source of the Data
We have collected secondary data (yearly) regarding road traffic accident from 
Methodology

Seasonal Variation and Forecasting
The best way to start with any time series forecasting analysis is to graph sequence plots of the time series to be forecasted. The purpose of the sequence plot is to give a visual impression of the nature of the time series. This visual impression would suggest if there are certain behavioral "components" present within the time series. The presence or absence of such components can help the analyst in selecting the model with the potential to produce the best forecasts.
Exponential smoothing, a method of time series forecasting, is a procedure of continuous revising a forecast in the light of more recent experience. Exponential smoothing assigns exponentially decreasing weights as the observation get older. In other words, recent observations are given relatively more weight in forecasting than the older observations. This study concentrates on the 
Procedure for Updating the Estimates of Model Parameters
Overall smoothing ( ) ( ) ( )
where 0 < α < 1 is a smoothing constant.
Dividing t y by t L S − , which is the seasonal factor for period T computed one season (L periods) ago, deseasonalizes the data so that only the trend component and the prior value of the permanent component enter into the updating process for t R . Smoothing of the trend factor ( )
where, 0 1 β < < is a second smoothing constant. The estimate of the trend component is simply the smoothed difference between two successive estimates of the deseasonalized level.
Smoothing of the seasonal index
where 0 1 γ < < is the third smoothing constant. 
Value of forecast
The forecast for the next period is given by:
So the best estimate of the seasonal factor for this time period in the season is used, which was last updated L periods ago.
All analyses are done using R studio (version 3.5.1), Statistical Package for Social Sciences (24), Excel (2016) and Tableau.
Results and Discussion
Descriptive Studies
In this section, different graphs and frequency distributions are used to examine the scenario and pattern of road traffic accidents with its fatalities.
Trend of Road Accidents, Injuries & Deaths (1971-2015)
From Figure 1 it is observed that the general trends of number of accidents, Figure 2 reveals that though the rate of register vehicles per 10,000 people is in- Figure 4 and Figure 5 show the percentage of accidents and deaths in different division in Bangladesh.
Rate of Registered Vehicles
Percentage of Accidents and Deaths in Different Divisions
From Figure 4 it seems that around 34% of the accidents occurred in Dhaka, 24% in Rajshahi, 17% in Chittagong and Khulna, Mymenshing, Sylhet, Barisal has 11%, 6%, 4%, 4% road accidents respectively. Figure 5 shows that majority of deaths due to road accident occurred in Dhaka (32%), Rajshahi (25%), Chittagong (19%) and Khulna Division (11%), since the major high ways in the country lie among these divisions. Table 1 represents that through road accident the maximum number of injuries is occurred between ages 21 and 30 while the maximum number of deaths is occurred between ages 11 and 30. 
Causalities of Road Accident in Different Age
Accidents by Different Clash Type
From Figure 6 we notice that, accidents due to run over by vehicles is the highest in number. Head to head collision is the 2 nd reason which causes most of the accidents. The causes like, falling into the ditch, rolling over and others also cause accident.
Death Causes by Different Clash Type
In Figure 7 we can clearly see that, running over by vehicles is the main reason of accidental deaths. The 2 nd reason which causes death is head to head collision.
Falling into the ditch and other reasons also causes death which is very miserable.
Accidents Occurred by Different Vehicles
From Figure 8 it is observed that all types of bus, track and motor cycle are responsible for the maximum number of accidents while covered van showed the least.
Seasonal Variation
The additive seasonal model is appropriate for a time series in which the amplitude of the seasonal pattern is independent of the average level of the series, i.e. a time series displaying additive seasonality.
Observing Actual Time Plot of the Road Accident
Represented in the below Figure 9 is the time plot of all the variables used in this analysis. A critical look at the plot shows that the series exhibited trend and seasonal effect. Since the plots cannot provide sufficient evidence to render the series not stationary, it is essential to use standard tests of stationarity. Augmented Dickey Fuller (ADF) and Philip Perron tests are conducted to test the stationarity of the time series data. The absolute values of test statistics of ADF (3.5736) and Philip Perron (6.9755) are greater than the critical values 3.51 Journal of Data Analysis and Information Processing and 6.70 respectively at 1% level of significance. Hence both tests are highly significant lead to the rejection of the null hypothesis indicating that there is no unit root. This implies that the data is stationary. 
Decomposition of Road Accidents
The accidents are decomposed using additive time series model which will show different component of this time series data. Figure 10 shows the observed series, the smoothed trend line, the seasonal pattern and the random part of the series. The seasonal components in Table 2 show that the severity of occurring road accident is higher during the month of May, June and September since the major religious festivals ("Eid-Ul-Fitre" and "Eid-Ul-Azha" are Muslims' main festivals and "Durga puza" is the biggest festival of Hidu community) are usually occurred in these months. So it showed that there is slight seasonality of road accidents data in the past six years.
Forecasting
Now since the time series data has a little seasonality so we need to deseasonalize the data and perform log transformation and perform Holt-Winters filtering which showed the observed and fitted (log transformed) data shown in Figure   11 .
The smoothing model parameters are estimated using Equations (3), (4) and (5) and given in Table 2 . Table 2 shows that MSE (Mean square error) averagely, our model predictions are off by approximately 38. MASE (Mean absolute scaled error) also shows that it arises from a better forecast than the average naive forecast. ACF1
proposed that the correlation coefficient with the first lag is 0.134. Now we perform point forecasting up to 2020 using Holt-Winters exponential method with 95% confidence interval and given in Table 3 . 
Conclusions & Recommendations
Conclusions
This study has a great practical significance and it reflects the road accident situations. It also reflects whether there are any seasonal variations of the road accident and forecasts the road traffic accidents for the future. In the descriptive study we discussed the trend of road accident and its causalities, accident rate, vehicle rate show a clear picture of different infected district by road accident.
We also elaborated the age of the affected people, type of accidents and different 
Recommendations
Based on the summary of the findings enumerated above on the number of road accidents, the number of cases will be reduced to the beeriest minimum by the government if the following recommendations are considered.
• Creating awareness about road safety: The government will have to increase efforts to promote awareness among stakeholders about the road safety issues and their social economic implications.
• Providing legal, institutional and financial environment for road safety:
Many government organizations as well as various private agencies, share the responsibility of the various safety information data base. Detailed analysis of road accidents is essential if the causes of the accident are to be fully understood.
• The government should modernize data recording system of road traffic accidents in detailed and accessibility of all data.
• Activate the comprehensive observation: Verify vehicles fitness, drivers' license regularly. Traffic rules should be implemented too strictly to violate.
• Planned road connections and management: Existing roads should be broadened and one-way movement should be introduced. Pavements and roads must be kept occupation free.
